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ATMOSPHERIC ELECTRIOITY. 

AURORAS. 
Auroras occurred on but few dates in June, and all of the 

displays observed were either faint or Of moderate brilliancy. 
?he aurora of the 3d was the most exteuslvely observed dis- 
play of the month. It was reported from onstern Montana to 
New England coast and southward to the fortieth parallel. 
Although the night was generallf clear favorable for ob- 

this display, it was only reported fI’Om widely distnnt 
Stations. 

auroras were observed duriug the month as follows: lst ,  
Saint Paul, Minn.; Quakertown, Pa. 2d, Webster, Dak.; 
%averse oity, Mich.; Clayton, N. 3.; Delavan, Wis. 3d, 

Dak. j Independence, Iowa; Bar Harbor, Orono, 
and Portland, Me. ; Blue Hill Obser~Tatory, Cambridge, 

and Provincetown, Mass. j Moorhead, Minn. j Poplar 
River, Mont.; Manchester, N. H. ;  Bererb  and Clayton, N. 
’0; Rose and Setauket, N. Y.; Beading and State College, 
Pa-; Madison, Wis. 4th, Marqueth, M1ch.j Deuster, Wis. 
6th, Marquette, Mich.; Saint Vincent, Miun. loth, Egg Har- 

City, N. J. l l t h ,  Eastport, Me.; WYtIleville, Va. 12th 
well8borough, Pa. 13th, Des MoineS, Iowa. 14th, Saint 

Minn.; Madison, Wis. 30th, New Haven, Couu.; 
Bent,s Hill and Portland, Me. ; Manchester, N. H. ; Rose, N. Y. 

THUNDEB-STORMS. 
Thunder-storms were most frequent in Kansas, where they 

‘ere reported on every day during the month. I n  the Qull 
and over an area extending from the Missouri Valley 

eatward to the upper Ohio Valley and hwer lake region they 
Occurrod on from twenty to twenty-three days. Along the 

Atlantic and New England C O a f $  they occurred on 
The periods Of bqeatest frequency 

”ere the 1616th and 2&24th, when theY.wefe reported froin 
F t y - s e v e n  to thirty-two states or terrltorles. They were 
‘Qt numerous from 3d to 5th, being rePorbd from eight to  

e’e% states or territories on these dates. 

five to twelve days. 

Table showing the number of stathm in the several states and tern‘tories re- 
porting thunder-stoms for euch day during June, 1888. 
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MISCELLANEOUS PHENOMENA. 

and Wasliingtou Territory, Califoruia reporting the maximum, 
elereu days. 

But few luuar halos were observed from the 1st to 13th and 
from the 24th to 30tb, there being eight days during these 
periods on which rione were observed J lunar ha.los were quite 
niiuierous from the 16th to 20th ; they were seen on from six 
to oight days in Alabama, MissOUrl, Pennsylvania, Texas, and 
Virgiuia. None were reported from Connecticut, Delaware, 
District of Columbia, Indian Territory, Maine, Maryland, 
New Hampshire, New Mexico, Rhode Island, Utah, Vermont, 
and Wyoming. 

The phases of the moon, Washiugton mean time, during 
June, as given in “The Americall Ephemeris and Nautical 
Almanac,” are as follows : new mOOU, Sth, 23h. 25.8111. ; first 
quarter, lGth, 13h. 41.5m.; 23d, 3h. 59.3m.; last quarter, 30th, 
10h. 44.4~1.; apogee, 5th, 16.2h.; perigee, 21st, 7.lh. 

Prof. J. A. Mitchell, Mount Saint Mary’s College, Emmits- 
burg, Md., furnishes the following: 

At 10.46 p. m. Monday evening, June loth, a meteor of extraordinary 
brillinncy w e d  over thnt portion of the heavens occupied by the constella- 
tions Aqula and Ophiuchus. It was first seen to emcrge near the star Alpha 
Aqaila, and then finnlly disa penred behind a cloud near the star Theta 
0 hiuchi. The size of the dis i  was about one-fourth the nppnrent diameter 
o?full moon. A t  first it resentednn clongnted nppenrnnce, one end of which 
developed into n tail of nfout five apparent diameters of full moon. The color 
of the nucleus wns nt first of a pnle blue, chnn ing very suddenly to a reddish 
tinge. The durntion of its nppearnnce WIM Aont  five seconds, and ita bril- 
linncy was such thnt the countr nppenred 89 if suddenly illuminated with the 
electric light. I mny ndd that f have not observed a meteor of such superior 
beauty and brilliancy since the summer of 1886. 

METEORS. 
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aud Clebourno, Tex. 9th, Provincetown, M:tss., and State- 

- _ _  ....... .- . - 
The Signal Service observer a t  Sebastiau, Fb., reports : 
At 12.30 a. m. of the 23d instant, while returnin from a repair trip thirty 

seen. Appearing 
in the western horizon, about forty-five degrees from the zenith, it moved in 
a northerly direction first parallel with the earth then describing part of an 
elliptical curve, was dissipated apparently within twenty-five degrees of the 
horizon on a line running north and sonth, traversing about ninety degrees 
of space. The meteor wns sufficiently large to cast a shadow upon the cabin 
of the boat; following it was a train of dnzzling li ht, 6 pnrently some 
twenty feet in length: which lasted six or ei ht  secondis. d e  color at  first 
was a bri ht  red changing to orange. The smoi  cloud which was subsequently 
formed anally disap eared in a per cndicular Jirection, or at right angles to 
the rimitive line ot! the meteor. $he night wns clondless, with a very light 
soutterly wind. This meteor wns so luminous that it attracted the attention 
of persons whose backs were turned to it. It was by far the most brilliant 
of the numerous meteors observed by me on previous occasions. 

miles south of station, a beautiful meteor of more t f an ordinary brilliancy wns 
It appeared to be about one-fourth the aize of the moon. 

Meteors were also observed as follows : lst, 3d and 6th, Duke, 
Fla. Sth, Auburn, Ah.: Halamazoo, Riich.; Utica, N. Y., 

Yuma, ArlZ., 3d, 17th.  1 0 1 ~  Sully, Uak., 4th. WillcoS, 

and Clayton, N. J. 15th Ealailiazoo, Mich. 17th, Pittsburg, 
Pa. lgth, Egg Harbor City, N. J. ; Stateburg, S. C. 20th, 
Utica, N. Y. 22d, Port McDcrmit, Nev.; Albany, Oregone 
23d, Cairo, Ill. 25th, Cairo, 111.; Elk Falls, Kans. 2Gth, Cle- 
burne, Tex. 27th, Humphrey, N. Y. 29th, Belori, Miss. 

Moorhead, Minn. : a vers distinct and well-defined mirage, 
showing villages, streams, !.ailways, lakes, and distant hills, 
was observed in nearly all directions, especially in the south- 
east, during almost the entire day on the 1st. A similar phe- 
nomena was also observed 1U tho southeast at 3 p. m. on the 
27th. Mirage was also observed at  Webster, Dak., on the lst, 
2d, 6th, 10th to l4th, 17th, 25th, 27th, 28th, 30th, and at 
Traverse City, Mich., on the 2d. 

MIRAGE. 

SAND STORMS. 
Fremo. Cal.. 2d. 3d. Gth, 11th. 1Gth. 19th. 24th. 26th. 27th. 

............................... Maino 

Vermont... ......................... 
Connocticut ........................ 
Eastern New York .................. 
Eaatern Pennsylvnnia .............. 77. 17 

New Jersey ......................... 7 .77 

New Hampshire .................... 2:;; 
Massachusetts... ................... $:: 
Rhode Island ....................... 66:% 

Weatern New York ................. ;g:$ 
............ Western Pennsyivnnin.. 77.40 

Delaware ........................... 78. =, 

Kentucky. ........................ 79.03 
Ohio ............................... 
West Virginia ..................... 80.87 
Indinnn ............................ 76 .q  
Illinois ............................ 78.57 
Lower Michignn ................... 7 4 . 4  
U per Michigan 68.40 

79.13 

................... 
J s c o n s i n  ......................... 72.73 

Nebraskn .......................... ;!:% 
Minnesota ......................... 75.90 

Kansas ............................ Iowa ............................... 74.90 

Maryland ........................... 
Virginia ............................ 
North Carolina ..................... 
South Carolina.. 

Dlstrict of Columbia.. .............. 
.................. 73. .+i 

73. al 
;:: c 

........ 
Georgia ............................. 
Eaatern Florida .................... 
Western Florida .................... 

. .  
Missouri ........................... j9.75 
Colorado ........................... 67.43 
Eastern Dakota.. .................. 68.20 
southern California* ............... 86.16 
Northern California. .............. 83.27 
Oregon.. .................... ;. ..... 8i.97 
Washington Territory. ........... 82.33 

Bv Clcmsnla : 
Alabama ............................ ......................... 81.25 
Mississippi.. ....................... ............................ 76.90 
Louisiana ........................... Temperature .................... 66.51 .............................. 

........................ Arkansas ........................... General average. .......... 74.92 
Texas.  

Tennessee.. 

*In determining the general average percontnge for the difforent elements, the Pacific 

76.23 

conat states have not been included. 

CAUTIONARY SIGNALS. 
Of the total number of cautionary and storm signals ordered 

during June, 1888, i t  was practicable to determine the justi5ca- 
tion or failure of eleven; justified, four, or 36.36 per cent. 
Of the above, ten were ordered for cautionary signals; num- 
ber justified, four, 01 40.00 per cent. One storm signal was 
ordered, and W a s  not jmtified. Total number of direction 
signals ordered, eleven; justified, ten, or 90.90 per cent. 
Number of signals ordered for easterly winds, nine; all, 0r 

1.00 per cent., of which mere justified. Number of signals 
ordered for westerly minds? two; justified, one, or 50.00 per 
cent. Number of storms without signals, fifteen. xumber of 
signals ordererl late, i. e., after the justifying velocity bad 
begun, three, or 27.27 per cent. 

LOCAL VERIFIUATIONS. 
The following extracts from the published reports of the st@ 

weather services for June, 1888, show the percentages of verifl' 
cation of weather and tempe1'ature Signal8 for the various state$: 

Michigan.-weather signals are now displayed in one hundred and forty 
towns in the Rtnte, and upon the baggagears  of twenty-six trains of eight Of 

thy d e  indications and cold-wavc warnin 8 are issued by the Chief Si rial Officer 

tions are issued at 1 a m., dail from the Chief Signal Ofice, Washington, and 
are for the twenty-four hours 

The percentage of verification of these indications for June is 88 f o I l ~ * ~  
(the verification is taken from report8 of displaymen furnished this ol@e 
monthly): temperature, 82.2 per cent; weather, 81.B per cent. ; temperature 
and weather, 81.9 per cent. 

Weather signals ape displayed on the ba 68 e cam of the fdlowine; miIrotrd8: 

branches; C. & W. M. R y ;  G. R. & 1. R'y; P. H. & N. I$. R'y; and the 
P. 0. C% P. A. R'y. 

The signals are a r r i e d  on the first trains leaving terminal p i n t s  in tb; 
mornin 
a. m. opthe day of display. 

The signnls on the trains are read from front to rear. 
When two weather signals are displa ed, EW the white sqnare followed by 

The black triangle in front o f t +  bIllf or white square indicates hi her to? 
perature. If  last in the display It indicates lowor temperature. I! not ds' 
played, stationarp temperature is indicated. 

iliinwota.-'Ihe verification of weather signals were: 77 per cent. for 
weather, and 86 er cent. for temperature. 

Nebraska-TEe percentages of correct weather predictions for the sMp 
were: tem erature, 98.2; weather 80:s; mean, 87.0. 

Ohio.-'f!he percentage of verlffytiqn of weather si nals received from the 
Signal Office in Washington, and dlstrlbutcd to forty &play stations, WN '' 
for weather, and 84 for temperature. NO cold wave signals were ordered 
during the month. 

South Caroha.-The percentages of verifications of the weather and tern' 
perliture predictions for the state were: weather, 68.0; temperature, 88.2. 

Tennessee.--The ercenta es Of verifications of weather and tempera$ 
predictions sent daify from t i e  Signal Office at Washington to the vaflou 
stations in the state were for the state: weather, 91.3 per cent.; temperature' 
90.4 per cent. 

rincipal railroads of the state. 

and distributed to the different stations t fl rough the central office. !he indiw 

7 a. in. to 7 a. m. 

c. &G.T. R'Y; D., Q. H & M. IVY; D. B. 6. T. ~ 7 7 ;  M. c. main line and 

and the indications of the weather are for twenty-four O U ~  from 

blue square, it indimtes "fair weather ry ollowed by rain or snow." 

- - 
STATE WEATHER SERVICES, 

The f'OllOwi& extracts are repnblished from reports for June, 1888, of the directors of the Va,riOUS Rtate weather services: 


